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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 10 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claimed subject matter in claimlO: "a divider for dividing by 3 and providing a 
divisor and a remainder", it needs to be further defined. It is not clear on which signal 
was divided by 3. Similar subject matter in claim 19 is a better example for clarifying this 
subject matter. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-9, 13-18 and 21-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Koyama et al. (US 6,597,349) in view of Nanno (US 7,1 73,61 2). 
As to claim 1, Koyama discloses an active matrix display, comprising: 
an array of pixels provided over a common substrate (see Fig. 10A), each pixel 
comprising a display element and a switching device (Fig. 10(1002); and 
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a column driver (Fig. 1 0(1 003)) for providing signals to the pixels for driving the 
display elements, the column driver comprising digital to analogue converter circuitry 
(see Fig. 2(208)) and providing a first number of display element drive levels greater 
than 2, 

wherein each pixel comprises means for converting the first number of display 
element drive levels (Fig. 15(1507) into a second, greater number, of pixel grey levels 
(see Col. 21 lines 23-35). 

However, Koyama does not teach each pixel comprises means for receiving the 
first number of display element drive levels . 

Nanno discloses a display device wherein teaches each pixel comprises means 
for receiving the first number of display element drive levels and converting into second, 
greater number of pixel grey levels (see Fig. 11, 13 and Col. 12 lines 8-49). 

It would have been obvious to one ordinary skill in the art at the time of invention 
was made to incorporate each pixel having mean for converting grey levels as in Nanno 
into active matrix display of Koyama, because it improves grey scale performance (see 
Nanno Col. 3 lines 33-43). 

As to claim 2, Koyama and disclose a display as claimed in claim 1 , wherein the 
means for converting comprises, within each pixel, at least first and second display 
elements having different areas (see Nanno Fig. 11, 13). 

As to claim 3, Koyama and Nanno disclose a display as claimed in claim 2, 
wherein the first and second display elements have areas in the ratio 1 :2 (see Nanno 
Fig. 1 1 , first and third display element have such ratio). 
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As to claim 4, Koyama and Nanno disclose a display as claimed in claim 1, 
wherein the means for converting comprises, within each pixel, charge redistribution 
circuit elements (See Koyama Fig. 2(207)). 

As to claim 5, Koyama and Nanno disclose a display as claimed in claim 4, 
wherein the charge redistribution elements comprise two display elements (Koyama Fig. 
2(S0, S1)), an input switch (Fig. 2(209)) between the input to the pixel and a first display 
element and a charge redistribution switch (Fig. 2(210)) between the first and second 
display elements (see Col. 7 lines 37-55). 

As to claim 6, Koyama and Nanno disclose a display as claimed in claim 1, 
wherein the digital to analogue circuitry receives a 5 bit input (see Koyama Col. 23 lines 
54-67, multi-bit DAC). 

As to claim 7, Koyama and Nanno disclose a display as claimed in claim 6, 
wherein the output of the digital to analogue circuitry comprises a number of levels less 
than 32 (It's inherent that 5-bit input could have 32 possible levels). 

As to claim 8, Koyama and Nanno disclose a display as claimed in claim 7, 
wherein the output digital to analogue circuitry comprises 22 possible levels (It's 
possible that 5-bit input could have 22 levels). 

As to claim 9, Koyama and Nanno disclose a display as claimed in claim 1 
further comprising a converter for deriving from a 6 bit drive signal a signal for selecting 
which one or ones of the first number of levels to apply to each display element (see 
Koyama Col. 3 lines 3-15). 
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As to claim 13, Koyama and Nanno disclose a display as claimed in claim 1, 
comprising a plurality of row conductors (Koyama Fig. 2(213)), a number of row 
conductors being associated with each row of pixels corresponding to the number of 
display elements within each pixel (see Fig. 2(214)). 

As to claim 14, Koyama and Nanno disclose a display as claimed in claim 1, 
wherein each pixel comprises a memory element (Koyama Fig. 2(203)) for storing 
digital drive values for the display elements of each pixel (see Col. 2 lines 61-67). 

As to claim 15, Koyama and Nanno disclose a display as claimed in claim 1, 
wherein the digital to analogue circuitry is provided on the common substrate (see 
Koyama Fig. 10A). 

As to claim 16, Koyama and Nanno disclose a display as claimed in claim 15, 
wherein the pixel array and the digital to analogue circuitry are formed using low 
temperature polysilicon processing (See Koyama Col. 17 line 65- Col. 18 line 3). 

As to claim 17, Koyama discloses a method of driving an active matrix display, 
comprising: 

providing first and second drive voltages, the first and second drive voltages 
being selected from two adjacent drive voltage levels of a digital to analogue converter 
(Fig. 2(208)) which has more than 2 output levels (Fig. 2(210). 

However Koyama does not teach a display pixel having first and second display 
elements, within the pixel generating an intermediate grey level corresponding to a drive 
voltage between the first and second levels. 
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Nanno discloses an intermingling sub-pixels in discrete level display wherein 
teaches a display pixel having multiple display elements (Fig. 11,13) and intermediate 
grey level (Col. 12 lines 8-49). 

It would have been obvious to one ordinary skill in the art at the time of invention 
was made to incorporate each pixel having mean for converting grey levels as in Nanno 
into active matrix display of Koyama, because it improves grey scale performance (see 
Nanno Col. 3 lines 33-43). 

As to claim 18, Koyama and Nanno disclose a method as claimed in claim 17, 
wherein the first display element has a first area and the second display element has a 
second area different to the first area, area weighting being used to generate the 
intermediate grey level (see Fig. 11, 13 and Col. 12 lines 8-49). 

As to claim 21, Koyama and Nanno disclose a method as claimed in any one of 
claim 18, wherein a plurality of sub-rows of pixels are addressed in turn, each sub-row 
comprising respective display elements for each pixel (see Koyama Fig. 3). 

As to claim 22, Koyama and Nanno disclose a method as claimed in any one of 
claim 18, wherein a plurality of rows of pixels are addressed in turn, each row being 
addressed once to address both display elements and a second time to readdress the 
second display element (see Koyama fig. 5). 

As to claim 23, Koyama and Nanno disclose a method as claimed in claim 17, 
wherein charge sharing between the display elements is used to generate the 
intermediate grey level (It's inherently to share charge between different display 
elements to have different level of grey scale). 
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As to claim 24, Koyama and Nanno disclose a method as claimed in claim 23, 
wherein the first and second drive voltages are provided by a digital to analogue 
converter which receives a 5 bit input (see Koyama Col. 23 lines 54-67, multi-bit DAC). 

As to claim 25, Koyama and Nanno disclose a method as claimed in claim 24, 
wherein the drive voltages are provided from a column driver circuit integrated onto the 
active plate of the active matrix display (See Koyama Fig. 10A). 

As to claim 26, Koyama and Nanno disclose a method in claim 17, wherein each 
of first display and the second display element selectively receives the first drive voltage 
or the second drive voltage to enable the display pixel to generate four pixel grey levels 
(see Nanno Col. 3 lines 49-52). 

As to claim 27, Koyama and Nanno disclose a method in claim 17, wherein the 
first display element and the second display element both received the first drive voltage 
or second drive voltage (see Nanno Col. 3 lines 33-41, gray-scale display is provided by 
combination of On/Off, or first/second voltage). 

Allowable Subject Matter 

4. Claims 10-12 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

5. Claims 19-20 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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6. The following is a statement of reasons for the indication of allowable subject 
matter: cited references do not teach or mention applicant's claimed limitation, "D/A 
converter which receives a 5-bit input derived from a 6-bit data signal by dividing the 6- 
bit data signal by 3 and providing a divisor and remainder" in claim 19. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-27 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YUK CHOW whose telephone number is (571 )270- 
1544. The examiner can normally be reached on 8-6 M-TH E.T.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amare Mengistu can be reached on 571 272-7674. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Y. CV 

Examiner, Art Unit 2629 

/Amare Mengistu/ 
Supervisory Patent Examiner, Art Unit 2629 



